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(57)Abstract 

PURPOSE: To provide a fiber optic coupler of a small 
excess loss. 

CONSTITUTION: This coupler comprises a plurality of 
single mode optical fibers and each of the optical fibers 
is provided with a taper so as to form a small diameter 
part to form a combining area by extending in a 
continuous relationship with the small diameter part of 
the fiber. Each of the fibers are provided with a core and 
a clad provided with a refractive index lower than that of 
this core and surrounding the core. At least one of the 
fiber is provided with a refractive index pedestal of a 
refractive index ni between the core and the clad and n1 
and n2 are respective set to be refractive indexes of the 
core and the clad to make n1>ni>n2. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



23.04.2002 
14.09.2004 



3689872 

24.06.2005 

2004-026749 



http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAAcxaODTDA407301 722... 2007/07/1 7 



(i9)B*Bm»r (jp> <i2) & m # ift & $| (a) mmmmm** 

WW¥7- 301722 

(43)&fflB ¥^7^(1995)11^140 

(5D into. 6 m\m frftimm fi mm^mm 

G 0 2 B 6/28 

G 0 2 B 6/ 28 W 



(21) tMH#*f 

(22) ffllSH 



®BW-131199 
¥fi&7^(1995) 5)!2B 



(31) «^«±3S#^ 2 3 8384 

(32) flBfcB 1994^5 3 5 a 

(33) «5fe«*3SB *H (US) 



(71)ffllSA 390037903 

CORNING INCORPORATE 
D 

>^ (SiliSfcL) 

7^>J*^*HnrL-3-^iW14830, 3 
-->^, 7-yA- F9-f7 17 

<72)5MMr H^VH W -V>^ ^3.-7 

7^U*-&*B-a.-3-^jW14830, n 
^T^VXh 255X-f 

(74)ft«A Ojtc «t 



(54) 77-fAf/f^^^7 
(57) [S»] 

ism wm^ih^vr-in^T-^v^^-f 
/x j: o & o , -en £ ©# ? r < ;t©*n-?n*»*ff 
utv>s. fn507r-f^©*n*ntta7i. c© 

Bl/&^5 9 K£#LTV>S. 7 r-tVt© 3 %©<!>;&:< 
ifc l*#t|HB:372:??9 Homca#f*ni ©JB*f* 

J:tf2 5y F©JB*f**C»«£UT. m>ii.>iii£&an 




—145— 



HMWt#©«H] 



l 



(2) 



[»*510] A>.i 



!&M¥7-3 0 1 7 2 2 

2 



y FSJMlbTfetK mtitftyrj rt<D5%<D4>&< t 79 (fiber optic couplers) fcWU S 5 fcfPifflKltt 

tjlWiE^yt??!/ H©MK**JH*r*n. fi^MO^WHy-^RjEiBUS* (nonadiabatic-tap 

U ni7>tMfB^&<£fc l^W^T'fA*©:^©®^ er-induced excess loss) ^M^TSTJ^lcPf S. 

5\zts.Zti1ty7-1W? ; T4y9ii'?y. [0002] 

^xX^;VO#g^20amt25wmcoWic*5BI*J!Hl<» l/T(4< (achromatic) , SSir#J#Mib> 

^r-f/tt^yf*^. ^ >y tf > ^ (signal tapping) , X'f yf>^*AJ» 

C»*JK3] t3iH4>ft< ifcl+ro^r-fAjWUHII £. LTtt. (a) »fc©R— ft© 

x^^*©**©«*«-eo3t7r-f H#©*fc s ^ **>o-en e. fcx- a *#^-s ^ i: t ± o Tf^ 

»O*«t0*<a:3*xfcaiWWIl*&H:2©7r-fA* fiKSnfcjtt^R^-A*-/^ (b) *Sc©^7r 
yZ-hZty. 20 -fA'S^a.-^fcffAU t©fa-^S7r-f A*fc*f 

[§*#K4] Wf2^< fbl^W^Xr-f A*©37 LT3 5^ (collapse) 3*. ^©^T^-:/©* 

#^U*fcJB«*^F-/t>r*ftdi*/«3D, flffSBn IBMIl*«5i#'r* c ifc£oTfMJSn&:*-7t-*9 

T^«fc^ia^7 i x^;w>-»j*tB&f^JnH-A> (c) «ft©^7r-fA*©iPSi!H/-eurffi 

sty?*??. 74 nomwi*tiitffliL*m^zmmhx&w\,T, & 

;W5S&SB*f$JiJDH-A>h^Ay-c^Sif^4 fcR-ftw^r'f /t*^9*t»*. eft £«*©;*; 77 

[g»#E6] (tB*tt<tftl*©3t7r-f/t0^5 .*? ®V^JBff¥n 3 &#-r2.j«^T?^H$nTV^. £©«& 

y H**-€-n©JB*f**ni«t'3'(SVi«*-C , «T*tirS©fc: ttSSC, 7 p 7X^y^^«t07i-S , fe©'(?*D5 
+^»©B#rWil0r ! -A>h&^T^5i»^*l 

to~Jy<iA*-? : T4y9%-7 ! 5. [0 0 0 3] 7 7-fA , *7 , fY y^*^7©*^Wttte 

7H A'o®Dtiiaast)OTib5»^i«7r^ oi^39»#0f*»?-/xiiiBaM«i*Tr*D, una** 

rj|2ft9t8] Wie«Sc©^7r-1 , A'®^n-?n* ) !«flB [0 0 0 4] 7r^ At7"f>f '^^^Of-A** 

J:0±€r<*>t377-1 , n©n7©B*f*J:0/hSV^«S* MroSW^tt^St, H*«*y9JB#f 

Wl©73"rA*^7-wy^*^5. *WJifflJ;DK*0*-l«lclS'&-*-***n)5«**. £ 

[»#«9] Wf2*7 p 7©iie-&««^2 0©TOffi« OMI^IKIWE- Flte (nonadiabatic mode coupli 

*UBattT*o, iE3f57r^ A**tir8a«:f9*fi**iS] i? «n-s *n»^i*fci3A**«fctftii:&7r 

trjiftb*^BtlB#:©*W«i*i:-i^fcS^tM*a -f A'^^LPd^- HO«iB*e»*S»T*teT*fa: 

n, M?B^M««©**8K»©itSAtMie«8l5S«©lt V»Jitfta*r*. *7?MylUB»fcH«3*©JMI3 

&<fc»P/h£<, tfHB*M<H*©t9E*ft«^«rlB)|g^ F«£*Fr*£ta«T£S. b^L, eft 

M**»l*UTV>M**m®7r^/**7?* 6©^E- H© 5 5 ©81:3**7— /WO»*«fj!nj*y f- 
75. 50 t7LT, ^ftW&^^fflfttLT&fcttSjfcW^- 



[0 0 0 1] 



-146- 



3 

[0 0 0 5] $j^^6±tf/ateJW»W©W««4» 
- n 2 2 )/2m 2 tl/TffiHSn*. fc«U biffin 11 

5. A,.<..«.i «(D( 2 - n 2 2 )/nt 2 fc^LH. fciEU n 
(P9 2 ©BUt^x^ v^lO *«fctfH 8 ©B*fsp^xX 

7*#jbs*i&i>) . 
Cooo6] ggtc^$nfcffliif*7 p P7r-i';i/T?tt, jb 

JfJ(fc6J:ac*ffft--3!£fl!)ifc#IKJ6:CT*J:tf/*«:ttjE 
[0 0 0 7] {g*» GfeftAs©) iJjOTVtr;- (jfcg 

At©) *7 7-f^JHB*©w#7yrAfc«t^a*a 
fc»fcffiv»6*i«we©^-f ^©*ft»ii*« (wd 

M) #7*5 (E0B»#T"tt*-f7*Afi>*:/9SlfcSQ 

•77<d i o*t^Hi|$fF^5 17960 3mzmmznr 
-?tLrmm?z>. »io*^57r<n««*©a 

mmyr^n (A"' =0.36%. d«'"=8.3tfi. H 
•7^-^Fatg=10.5(iin (1550nm) *5±:tf5.7Mi!i (100 
Onm) ) l;8^l/&37$tLTH5. f2fflA7 , 77 
T-f/ttt, ^§1^7-^99^1-! (»1%) , 3.5 
M m©d e • • ' , * J;lXx;Hf# A* H - 7*1-&W§7 7-f 
/tfc*Rttfc*&"r 5 ©fc+tf&ZfWvjNS V» (1550DBfc 
*ViT6.4Min-?-bT1000nilC*ViT3.7tfiiO F7W 
-^Ftt&fcWf*. A" l li77'f/tO§|iXfs'7* 

>T«;?X • 37itgTa&5. Zin£22p:©#7'57 7 
-f/ttt, S2CD77-f/W77 F#SSl©77^ A*© 

T*0, J E-niC«fcoTSg2©77i'A©^7y H©JB*f 
WI1077-f;W5y H©S*f*«fcD^:^V>' t 

■5. #7*57 71" A** 5 y HIW©JfWr*0**tt<Ofc» 
C, -€-n6©3ci|tHi6SA.,©Jfc/1>7-©95XK±** 
mi*3i^m2©*7 p 977-f /tWTrtfr&T* © K+» 
ft fc* ttH3"r S <fc 5 fc&S I2CD77-T /WfM6 



(3) WNW7-301722 

©^#:©a^fr*^^7 7-1 , >»^ <«afc3n&> asmr 
Sr 7 r -r jvtsm ty;uv^7©pr*© h - tf > 

2^©ft3StV^ra©»^©¥g#r«, 3 7*g 
jo [0 o o 8] «*poafltffi7r-f;t©JB»f*^n7-f7 
[0 0 0 9] C©»^SWia, Hl*J:tf2fcJ;-3Tl» 

sn* ^-f 7© 2 #© m-ofrz ^ - f 7 ■< - 

HTK^-f , 7 , B©*7 p 5tP?«n5) -CiO^OSS 
CilWWSnfc. 04l^'f7 , A*±tfB©*7'7© 

««-©iia3pija*t»s©M«**-r. w#«>»#te*N» 

20 [0 0 1 0] 0 5©ffi*2OC t fcoTat>3n/5:*l3llF 

HUSO 7 7 -f Z'iTfcoTMS^^'f 7°A0# 7*5 
«. H5©tt£l2 lC<fcoT*b£nT^3.t:5&:||if& 
H-tf>^- 7*U77-1'^£*-r5/jN<*^ ; E-F7^- 
;P FS«©77-f A*-C*>oTffrfc3n&*>©«J: 0 1>0. 3d 

y h*«sf§ wot'®##, ::ne.©/jN*- F7w -;n<* 
ii7 7-i , A*«tt©-r^T©^T*«Wfcra--r£&5. z. 

©<£5fcbT, «*7 p D77-r;WC*3lt5cl;D^^x 
50 ^y7 , *i<tt)^:^^*7'7a*J»*©SHiJS:SJ:i:^ 

[0 0 11] 

[*56M*»«|t»U«fc'5iT-S1»H] bfc*toT, *§£BJ 

© 1 o©as<jttffiv^^;i/©^w*R*SM^-r577'f 

[0 0 12] 

[WB*#tfe-r*&«>©#aj «infcsis^*t, *»w 

^W*- H3 l i57 7'rA*±t)^:S7 7'fA^7 p T-^yi'* 
40 7"5irWr-5c nnS©77<A^X-A*ffi$H4*BIL 
&M«rMSLTife^«^«^lE-r^. rn5©77-f 

-1'A*©3 - 6©4>^<ifc l*«»*n©37ii'5y H© 
WtCJSiff*ni©JBJf*^5 i ^^;i'&*UTfct), C©« 
ni>ni>n 2 T7c&[3, a>^ni*±tfm tt^ft^nfl&e^ 
tfel*C77-^«37feW7«; H©JB*f^ 

■ess. 

[0 0 13] 

50 [ftttm r©Bjffl#T?«, ^n-?n2*©i^-©«iA 
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i-»tt*- F^-^FES^y^nTffr&snfc^ 

fc**n***©*&**fc-3TV>;fc. 
[0 0 14] *^97r-f /ttt*H»W«5 2 9 5 2 1 

F#9X©*v>M±D»«^«©3:r/U:7*-A)8* 

5. £©*-&> *J'iJ**tJ!f9Xm 
;i/©fti«5IlSt41200 , C iUOO'CCWr* <0. Iff * 1/ < « 
W149CCT?**. <SHftff5fcJ&©yU7*-i» • 3> 
V U 7*- v- a >ief$tcM##*rr££*t4, *JJ <? A 
<h«*«fc D fc*|»#X*7y 7*- A©?Lfc*A** 

- A©«*l?l £51 UT#x ftSg»£ *« ftib \z 7 U 7 * 

U7A- 7?y*s>it' ijzawtsnz. 

CO 0 1 5] E©.fc5fcLT#5n&£tt©:tf7X*ft . 

7-n>yHj ifeStifc. £©ay F©SS&*S©fTC 
#jWtafc**sn. *©n* H±fc->U*©»^*«it 

7*-A**3>yy7*-S'3>4R;:J#A;*ft, 
<\>J <7Ai:^©S-&^*PrtS±7j(CiS*lSnTV^ 
fffl7'j7t-A)l^>yijT- h (consolid 
ate) Sft*. C©i5«CbT#&nfe^7X7'U7* 

^7>y H^^XOjlA^sSl^xX^^SfcHx^ y7<D 

¥&£ft*rrs. mi*j«ktx^2©«jft/3>yux- 

->a >ISfc*V>T:/y 7*-A©#?L!a©SB##gtt 
5**©**«Ap.d..t.i ©«*ft^-r*. t©J:3CL 

[0 0 16] #H#Wlg5 0 1 1 2 5 l#i5±^5 2 
9 5 2 1 l-^fcti£-3T*77^#^3nfc. l*©7r ■ 
-f A©tM«^5*«tt«B© l*©7T-f A©SBffl*» 

* MIR** 7 7 -f /tic» LT3 9 r/x s** &» k nam 
fc + «««© * snx*7"5^an 

[0 0 17] Jl©cJ;-5CL.T#6nfc*7 p 9^6lC« . 



) ^fM¥7- 3 0 1 7 2 2 

i43<£tfF 2 *t#77>:t-A'-i/7-.y F^-^OftftM 
ftUTV»*. ^O^a-^SISftL&^y-fJt©**)- 

:/©*W**rt©7y^/t©«#tt«*fc*l/TV>& 
K ?»-:/©«»©lt«r4diTr**. M#Stlfc4»M 

^«© tf^ff^aitedi ©* ? * ^ >«*n *»* l 
) ©wt0fM©«s-&ft*i:^'&s©ic+^fcntfivs|gi« 

V»*©T?*«39«. HTtt— Jfe©lMS?M!rt-*t>©©J;5 
l/ftMT««* s> 9 ?y - 7*0©M#$n 

[0018] mi3.%m.m~7u7T'0\" ; Tj 

S/h*6- F^-Jl'Ffi&^y^Aft^&WDM*:/ 

*t**Wa£. iifiJB3lc©**V»*^9jWSn«Ct 
i&tW&jfcifc-afc. H©^*-XAftSe.[C«6^f5& 
4*©S*5/jN ; E-H7^-;l/Hfl[g7>'-1'A v C 

b, ±aufc**T?fpj««nfc2*©n-©/h*-H7 
*-n^nt4> s^siiififflftftWbT^D, ttiOfta* 

T?©¥ff©7T-f^*«fflUfc. »10M"K±©¥Stf 

-f»7] «tottv»*#V'^*&ri*wr©«#^/pj: 

^y^t*T*7T-f/t (0 5©fii»2 OT^SnTV^ 
^>J;57S:) H5©fl«l2 2T?^snr^«"b©©<fc 
5&AfXi'il'Sft57r-1'nimnTHfc. H 
7 Ctt. 1200~1600nm©»g«BC*tt5S*»!M«* 

at. /hsv^g (*showb) ir*(tsifi^v^;i/©7 : -)' 

yT'ffl^SfflWfttL-T^SnTVi*. T-fy^ 

©fi^xx^jKcffiar-s. tn&r 4 vfifi 

5. 1/&j9«oT, #!fc9i© 1 o©!|#mi4, 37tf5>> 

H © n c^fx ^;vft *r 7 y -f nft y y <i n-t? 

T-fJ/?*7 , 7l:tfflt £££:T?*£. 08}C^3tlT 
t>*J:5fc, ^r7,^^2 714372 6©I^a«f*ni 
t?5s/ H2 8©IBJf*ii2©tt>W©We**S7<:JB*f* 
mft*LTVi«. ffl*©fc©C, 37 2 6MtX^ 

2 7l47y-fA©— 5©B*f*fi«Tr*«tLT^snr 

»*W4, 372 6t^7 i X3'^2 7tt4f9S?X 
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[0019] #si&w©sa3&tt©»oa>fflftm*ife£'r 

y-^*»*BH«HP»4 8 7 7 3 0 0#fcS*$nTVi« 

j^&fc©-?**), *©whf"ch:, a*©»w*»« 

[0 0 2 0] 09«A,,a,,t,i ©8*««fc*5ttS<J 0 

*1 



3 6 
3 5 
34 
3 3 
3 2 
3 1 

[0022] £*«ft£ra©«is»fci»tt#j;a«en5 

©«C<ko T£r* JBSr* A (2 
A=Clg (fiS%) AO 

T**. ft»3 1~3 3ttH7fc*SnTV»* 

[0 0 2 3] Ell 0«0.03%©A,.d.,..itt©*£fc:33 

«. b i o ©fii^i* 2 »ra«anfc^5*x^^*«ic» 

20~25Mm©¥g««*2W©fci& ©««*-? 
ab*. Ap.d,, i.i ©ffl©«©*-&ict>^T r x^;P¥S© 

[0 0 24] * 2 

4 1 lOjtim 
4 2 20um 
4 3 30«m 
4 4 40/xm 

[0 0 2 5] ±e©A,ea..t.i*«t:^5*X^;l'#g© 

^5H€;#JtL^:^T#6nfc. L#>U 7y-fA*©JB 

[0 0 2 6] cn6©«©7yf/Wttl4. $ 
1 ©# 7" 9 7 r -f W©aHSffl 7 y -Y niitsn 
&^^^A©7t^A* • x;Hf7A*i1iggWDM#7*7 
*KttTSI»fcM£fc*T*J55. S2©*7 P 777 
A*»& 1 ©«a5*t^>yjig»fc»tt3n*^980nii© 

077^ A*©m 2 © tta#fu#7 y-f /tictftusn* t 



*©aHW*fl;ft*UTV»*. 6 /3««fl£©LPoi*:- Ft 
*ICKMPit*- h*©e»5t*M©««*t>LT*?), 
(i3L P o. - gnu) fc»l/V». « 0 ©**«*»** I* 

, m . . t . i ©«***# < &n«, *n£tx*£&3i#jiB& 
S3n&«ff$^n77^^ (^x^;w*fctt^y 

* [0 0 2 1] 

0.1696Aped-^xX^;V 

0.08%Aped^xX:5'.«' 

O.OiSCAped^xX^ 

0.02%Aped^5 i X^;V 

7 5 s/ h KrXi'Jl'bf^ y 7*fcfcV>) 

0.02%Aped5Vy7° 

ttft****i|«g©*«, «*tf98niKT£fc&&V».J:3 

20 A*©^- F7-< -JVH*S*^SWC?iJ#7y-r /to* 

[0 0 2 7] LfctfoT, «^(C^-r^S]8/t5^-^ 

7^c -;VFi£&fc,fc*1Wiat>#*3ft£. 
[0 0 2 8] ^2©*7*57y-r;N*©#^-©*-H7^ 

-;n**fflR* (?-r>5 0) «±tf*9h*7»j« 
# (M>5i) cwLT#e.nfcK#©s^si i 
fc^snxfeo, ^©Hfwtt^n&©fai¥-©ii**^s 
nrv^s. ^y-i'/^^x^^itte^l*©^^}: 

ic#&nsAT t x^JHii«ii!?jo.02%*T?t?a&0 (5-f> 
5 2) , *5lOMm©^xX^;^eCfflaT5. L#> 

...... i©**jE«fc^lN&£fcl4H»T**. (5J3 

*ViA,.i..t.i©|t©**»J:D«S*»r*D, ftSiS* 

*^*tft««©fe±*as»fc«ib^«*j, *fc#&nfc» 
a^ai**©**©**,**©*^©* t? * -5 

5. HI 2fc*SnTVi-B<fc5fc, Ap.d.,t.i*« 

40 #g*t/jN3ViSSa5©**iJR*©«^6ttl6« 

[0029] CCTjaS ft&fcftafc 6 ©»*!iat*©ti# 

L&B^-l'7*©*7 , 9tC-3V5T©l|»! (07) T?Jl6n 
&a*ia*©8S:#tt, <5 0 ©*90. 0004 w nr 1 ©HJP©^ 
*T»*D. H 1 2 fcwSnfcWbfcWttbTVi*. 
[0 0 3 0] 0.02%BlT©Ap.d<|t-Cttm*d*ff*L/V» 
|*-/t>Mr**. fcif&S. *Sltt*a»©=l77*U 
7 * - A S^JSI-r 5fcJe>©n > v ij 5 1 - 1/ 3 >Bf»;:#ft 

50 L-fcu. ■en©«WE»'<7*x^;>*»j*-r*&ftte^ffl 
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Vvv F©n>7Ux-->3>i*iH£fflV>&tt£fc©«fcD 
[0 0 3 1] stff*^'a>'T'i';nc:^xX^2 7 (0 

8) s^rr-s7r-f^«fpj*T«fc»ic(4ig*ew©H 

ft K« V» 6n* H - h «^xX * ;W*»JW* &» 
Kt>fflv>&n#s. 3t77-fA©a7©;fc:»©I*-/t> 

7ow*s^-r«zn»fc:ffl^sn# 

h##fiE?"£. ^xX^;V2 7}4^U*T^$nT 1 b 
«fc<, H2 8«7s/**&ti3f:^*©<fc^^Slff 

[0 0 3 2] *.JHB#rtt, ttT«>7r'f^«W» 
[0 0 3 3] 

[^©34*] K±©lttBj35^1!»$n?. e fc5fc, #£S 
[0ffl©«Wi&iKW] 

[01] ^»OWDM*^?7r-1'^fflaaS^D7r-f 
;>©2f57T*«. 
[02] 4HBOWDM*y57r-f/t©JB*f*yn7T 

[^3] ffsp©a«ffl7T-fn©ffl»fspyn7r'f;i'T 



JO 



[04] 2^©S?5:S*y5©X^ ; 7S;Pji#ja^fli» 
[05] 3*©SS5*y57r^n«)t*7'n77^ 

[06] Hr-n-if^v Wr'irvirPr* vtrti-fv 
im 7 ] s&**©ift*7V v 7"s&(Kfx^;^t 

T £ # 7*7©S*ifi#JJI£ (1200n«5> & 1600nm*T©) 
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